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Monté Carlo simulation of LDV of skin blood flow

Li Peng, Ma Shining, Liu Ying

(Physics Department, Tianjin University, Tianjin 300072)

Abstract Light propagation in two-layered skin mode was simulated with Monte Carlo
calculation using two diferent phase functions to give the photon- RBC (red blood cell)
scattering angles for comparision. Results include : the intensity distribution of detected
photons, the dependence of photon number on frequency shift, the dependence of total
frequency shift and mean frequency shift on RBC concentration. The results show that the
linear dependence of total frequency shift on RBC concentration is valid only when the
concentration is low. At low concentration the first moment F and the first weighted moment
(Af), of the spectral power density of intensity fluctuation reflect RBC' s mean velocity
while at high concentration they reflect RMS (root-mean square) velocity.
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Fig. 1 Two-layered model of skin Fig. 2 Translation direction of photon entering dermis
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Fig. 3 Suarttering angle of photon with Red Fig. 4 Distribution of scattering angle
Blood Cell(RBC) a—given according to H-G phase function

b—two parametetr phase function
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Fig. 5 Amplitude spectrum of dected photons as a Fig. 6 Intensity of light detected by ring dectector
function of frequency shift. (RBC fraction ( P, =0.5, input 15,000 Photons)
P.=0.5, input 15,000 photons) a-——H-G phase function; ’
a—H-G phase function; b—two parameter phase function

b—two parameter phase function
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Fig. 7 Total frequency shifts of dectected photons as a function of P, (input 50,000 photons)
(a)—H-G phase function; (b)—two parameter phase function
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